An optically coupled three-dimensional content addressable memory is newly proposed for parallel data processing. Several memory layers are stacked in this memory. The memory cell consists of three parts for data store, data matching and data transfer. The optically coupling flip-flop with LEDs and photoconductors is employed in the data transfer part. Simultaneous data inspection through several memory layers can be implemented by optical coupling. Consequently, the inspection speed and the memory address space is signifi cantly increased.
Introduction
It is known the data into the optically coupling flip-flop. In the matching part, the data in the data store part are compared with both inspection data stored in the data transfer part for the vertical inspection through all memory layers and those given to the bit lines from the data lines for the horizontal inspection inside a memory layer. Both vertical and horizontal inspections are simultaneously implemented.
Optically Coupling Flip-Flop
The optically couplingflip-flop consists of the data store flip-flop and the LED drive circuit as shown in Fig. 3 Fig. 4 that the LED current should be 275pA, or more in order to reduce the optical data transfer time to less than 10ns. Figure 5 shows the dependence of the data transfer time on the optical coupling efficiency for the stray light. As is clear from the figure, the data transfer time is significantly increased with increasing the optical coupling effciency for the stray light. However, the optical coupling efficiency can be reduced to less than 0.0L% by increasing the device pitch to larger than 20p,m. Thus, the data transfer time shorter than 10ns can be achieved even after the stray light effect is taken into account.
Data Matching Circuit
The inspection operation in the data matching circuit is implemented by comparing the data in the data store part with those in the data transfer part and those given to the bit lines. 
